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[«*lF«l*OttBl 

ms< >- h*'< xy* Ltzit <H2o<^ 

Bt««fll*t:*»t, ±E5M**oJMM«-jefcfc*±3 
±E*J«P#»«\ 

[91**4] ±E»**ttA**- h&tfa^tf- 
[If** 5 ] ±iaa5t»^b©«««Wc:*^* -hE 
4 E 



(2) #W8-2 3 7 2 0 3 

2 

[»**8l ±E#'*> K'<*:7>r^*tt«»<OA* 

[ It** 9 ] _tfGft 7 -< yu* r wr rtttt-T-fcfttfJltt 
10 tt#W«Bffl|p|Sf*^OH«36S^*L-eix±lB#A**-- 

*ivi:E#Aa#- hXtffrffl**- h*/jrtt»#qi8 
tc E«c<& 3ti£« * x A D 

[f»3ftJSii] ±E#A*#— MiEWcWrfcER 
20 3 nfe«»^A*ffiI*7 r b * 9 * 

±E#Btfj#- Mi±E#A*«l*7T-f^*HRlUT 

±E*7-f/^T Wtt, JiE#**/<*fc3MM-SJ: 

<o»^tt±E#*^^wE?J*WJc5B««jJc:aS{bi-6 
^0tt4^tf«**8tcE«w*ai«^^x^o 
30 [R*«l2] iiii»lg^*^««ds»ft-5**^< 

«»©A*aK- ht, 

*a«*«±fc*JiStb*«»*tt±E#»*^<^fl!>E 
40 7W 0 

[0 0 0 1] 

[0 0 0 2] 

(EDFA) OU%I^J:9. 3fe^iE^^tT9^^ 
50 ^^AOfiirt^fT^ixTV^. EDFAIil. 5^m§ 



3 

mk<D%m*m^x$L&&m (wdm) zteztitzm-* 

^I^SiMI^Ut, EDFAXT/WDMJ&S 

[0 0 0 3] EDFA^Wi^^jBSS^ftttfflStt 

ffitt) liE D F AiftTOiSSWlC^TK^tS 
*JxTt»*ft*«MI»«ttl 5nmIgliSftt 

Sit, &SFflPIl nm<0*IBIHlCtt^«»»«:l 6 

[0 0 0 4] :coi pjejSS^PS^r 1 nmSStKAt 

ss^s^wdm (^^e*^*ws>LTv^^wD^!*c*3v^T 

[0 0 0 5] (l) *«tLTfflv^ti5u-f^t 
-K (LD) ^ttaff«»»-#558fi«fico«Hid s fc 
6 e **«*O*«ltt«;ttf0. 1 nm/° CT^5 6 

r^as^Eas^agcosi&Ki^v^ 

[0 0 0 6] (2) LD(7)gB#^{^-J: ; 5?Sg^SW5fo 

[0 0 0 7] (3) L D (DW.&^m*ft 9 »-g^fi* * 
[0 0 0 8] 

&«#3fe*>«*w**u ^ if o n p Wfc L fc 9 §: if ^ 

[0009] «fia«g««jcrtjs$ixTv>5ifi«a« 



(3) ffl?8 -2 3 7 2 0 3 

4 

[0010] kZ. 5T\ WDM^ 1 1 ^^SC 

[0 0 1 1] ^±CDj:9tC, WDM^jg^StU^eSlv' 

20 nmOSftBB^H^Ctt, 0. 1—0. 2nmiSl: 

Pi^|s]C<0. 1 nmgS^T^ttg-Cflti^^ 
[00 12] WDM^lffl^tt^^^r 

i^oy i -ocommt it, MifiiStticiSDTf 

[0 0 13] ^fA(^)- tt^SfeWdS^Dfc* 

[0 0 14] iot, initial lc 

[0 0 15] 

[IIM£^*ir&fc*b<D#j£] #$g9!KLj:Si:, 
50 1 o^^rO^tcj^CfcU^/u^W-r^m^m-^tc:^ 
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[0 0 16] ff^^m^ 

x & m s ix s *MN£se%ffl x a asm* 

[0 0 17] **W«>S bJd(feOflfJ®^J:5^, 

[0 0 18] *3m\z.&rtZ>±&%-7 4JV9T\s>(<nyt 
[0 0 19] 

mttzztmm^ %u<o$l&&*:% <ms*\^tz.m&\z- 
tit v^*m^xtem&^<»%WL<»®;i&*- 

[0 0 2 0] *3&m<0%m\ti'*'T MZ1£\,^X, 

[0021] ^^o^^/i^r u^n-coi otem 

[0 0 2 2] 



(4) Mf 8- 2 3 7 20 3 
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a««a>#26««2 (# i, # 2, • • #n) a>b 

[ 0 0 2 3] #*«fiSSix^WDM«-g-3tH. SfUHlJ 

x* * i*3te#ifi$i i o x&m$k *t/£ u fc ^ -v 

(#1, #2, ■ • #n) \zmife2tlZ> 0 ^UT, 

»«snfcflr#afe^-t*t-ett**««ii 4 (#i, # 

2, • • #n) [aot^f^5 0 

[0024] i2nii <Di/XT j±^mm ^nifitt#»9i 

16^ *JBRl 6^??(D3t*:iiia$-e:-5x<^ K^^^-< 
;^l8h /^K^7^;^ 1 8 £riii©Lfc3fc£r'> 

2 2itix.t^5. 
[ 0 0 2 5] g3feS2 2 £ LT 7* h ^-f 

Vftj§^t>tlZ>o W7 P 7 2 0 T'^^H/cfiilcD loco 

^feC!>«««*l*i«lH«82 4-eitffi$n-C^lffil|HlSS2 
6|:«^W 0 #JWls]K2 6H, 3t#:/7 2 Ofcfctt 

[ 0 0 2 6] K/^7^;^l 8te, Wx.H 3§i§ 
<0#t££*£^£fc^C, /^K^7^^1 8C0r& 

So 

[0 0 2 7] hV<^^^/^^l 8 t LTta, 

T*#6 0 ^^^/l-^CO^^Mb*0. lnm^K'fc 
•9, ffii&<n®i&T%mi nmgSOWDM$rtT9C0tC+» 

40 1 8fCOV^TfiA*J»*fT^*<T<>M«^3£tt3& s » 

^>tvS*i^li, ta**J»!i]B2 8tt^S-cfc6 0 
[ 0 0 2 8] ^KDHJSWCtt. $ISiilT/<yK^ 

^^5[nJig$tt^ o o£9. ^<>- K^^^^yu^ 1 8^ 

i-cor*^5o 
[ 0 0 2 9] SEoT, r603t^tmoi:^±lf 

50 CBLTIi, ft** y^&m^ltmfjrft 
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[oo3o] 13 &itmmm<om i ii^j^i-:/* > 
?mxhz> 0 zcommrnxn. iHf*itLtu-ty 

>f K3 0^^o*bT^£ 0 L f^t-K30 

2 ^£££*l5 0 

[0031] r^Hftwr-tt, S3tS§2 2^p><o«^Hf 

*#j«-r5»j»#att, ««R«**tt«rrs*«»3 
4 <t ttjnttflr -8-t t — - if *y t-K3o trfcr^KUBi* 

**2 2 ^bc^m^t -e-^^^T r ^fftlCt^^ 

^lt, If^d— K3 OOftA!!'^ 

/u* 1 8 0«tt^*3lt<5tr— *£#;t58^te:— Si"* 

08 3 eAi^iRiffittttiEitts 8»ci*jiesixs. ldiesj 

0B3 6lt »a*3 4^e>0<S»jft«#fcK<5v^-CU 
— *f*V>t- K3 0^/h^l/^ltT'MMlt6 o 
[0 0 3 3] |B]»jl£«[5JK 3 8{Cfi x «I»3 4d^W 

[0 0 3 4] £JLT<ORWtftt, XJR«3 4*>e>RUntfe& 
0K3 8fc0fe&S*LS«*Sr riSJ^iftff-^j fcWU * 

■«2 4^&nnttttiBiK3 8ic(Ri6$tt6flr«<: rm 

2^jt^j . • &L&mm<Dmm\zm 
9 u— if^-ft— K3 owissi^y^ 

[0035] m 4 (c£ 9 BIJB*««>JWa«:RWi-5. HI 
4<n (a) tt'O' hv<*:7-f A** l 8{C^tj"5Si§^^ 

[0 0 3 6] U— If*^*— K3 OOlBAMfiiJft 
ttft»4 4tc*5*t5tr-^i6ftJ: Y) tiv*ft-cj!,5i 
£Jc, #-*§-4 6AT-^£ix6«£ 3tt1BHtt{(Hl-fc:S*3<r* 
TU- if^-ft- K3 0d«HiS»*a»Six5i:, K 
^N°^7^yv^ 1 80ffl^7felt^4 8 AT^£ix6 J: 9 
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[0 0 3 7]-^ U— K3 0(Ot±i^7feCO& 

f^ttftH4 4ld:fcttS^-*jKSJ; «9 t>*:#^S« 
-C*>S^#^*4 6 CT^^H6 J; 5 
i;otl/-W^ K3 OtfjnjKftfflSft* fc, 
>- hV<^7-f 1 8<affi*3tKtt?*4 8 CT^£*l5 

[0 0 3 8] i^-f K3 0O^*^g^ 

&&m4 4c^i^t o -^si(c:-aLTi/^^ 

✓^^A^l 8<Dtti*5t«W-§-4 8 BT^^W «fc 9 
[ 0 0 3 9] &oT, ^M&$i®&3 8aot»«* 

or, u~ ify^^-— K3 otom^fticov^oDjifeiS: 

[0 04 0] H34(D (B) tC^^mffi (o— 

^^/V* 1 8^mi4 4tdOV>T»^L3t#tt 
(!?*5 0) ^q#f>ttTI/>5w^^^^5 o t — nfy^ 

K3 oom**<o«ft36se-^jfi«j:i9 
^ URSimjEtt IE 4 0 , t°- ^ &g J: «9 t /h S v ^ 

mi$5 2 ^^TB I Dfflm&ftO Z t(d<toT, 
if^-f K3 0Oaj^)7t^^^:^:^<> K/^7-f/^ 
30 l 8^1*ttft»of-^ttft(c:— a^it^c^^r^ 

[0 0 4 1] *i^^^f»l^^Mt5fc* 

[0042] rtos^tit Miit LT^^itX 

iryW5 4 75^tt bixTV^o 5)f »t/U5 4 ft 
SW*Srti:HCN«NH 3 ^^^triaftEA-c^ 
ALTM^ixtfc^ r (O-fe/WiU— tf^-T^- K3 
40 0<OttS*3t^*B±lwiBB*Jx5 0 

[0 04 3] ^T-P^ilXir/V5 4fi % itA^f^^aWJc:«t 

HX-t50"C% -oJ:9^[i!4(0 (A) 

[0 04 4] t^oT, «J3SLfc|P3«B«»OjlBSf-«oT 
if^t— K3 0Otjb^7feO&g$r^PiiitSiir/U5 

9- hlc|BLr^JWlHlB<Dj»|»JcRLTU-1f^^- 
50 - K3 0(7)ffi^7fe^^^^:#<^®JLfc^t{C > I — 
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[oo4 5] zti\zttLx*$£w<Dytmmmx~n, 
mmt it^y K^°*:7^u^ # tcm 3 oHiS^T-fi 

[oo4 6] ^ :5-c, «j»*^iiffl$tL5*aifi«^ 

(l i Nbo 3 ) zm^^tz^ys^y^^ymyt^m 
[oo4 7] ^(omco^m^^^xn, kkmhi: 

«*&i-5DC^>TT^»cfiHK«-9-4ra*LT*;m*«r 

^r^^b^iir'Sr&tfSl (ABC ; Automatic Bias Contro 
1) frftfrtlZZ. £j&Sfe5o 

[0 0 4 8] £fc, *«««C*3V^tt:, Tfcffi^ 
{fc"t~£fc#><OrfrJfi!|l (A PC ; Automatic Power Control 

FC (Automatic Frequency Control ) <t ffc £ it -5 e 
[0 0 4 9] £IT, Hj6(Cj:<9 x ABC, APC&tfA 

mwi-z> 0 h 6 #4*»ww*ai««iwjK 2 

[0 0 5 0] wft£TO*te#J-Cj£«#K (u-if^w 
K) *s-t^»ls]B^J:orffl:^iB$nrv>-5(0 

TMS^^o 3t*IIIS5 6fi0lJx.«L i Nb0 3 

MW»fflw/M r x«Ed5Msn6 e #2Mi»5 6 

[0 0 5 1] 2 2 ^6 H«@K2 

4XmmtStlX. ABCM9086O, LDmW)®&3 
6&UfjKft*J»@B6 2^W«Stt5, ABCfWSPIUfc 
6 0tiABC^tT9^^Ot>^T% -tOtiWjft-JMcS^ 
v>TLN^»lHltt5 8*S3fc*Sil«5 6 KfHWi*ixfc'<-f 

[0 0 5 2] &mffl'M®&6 2&AF C(Dtz£>(Di><DX 
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ha — 7^ w^fC-^ftSo LD8*I&IhI&3 6te, 
&SaiJ^lH]^6 2^b4-X.^*X5«#^*<5V>TU— if 
^ K 3 0 7^1^^ 5 0 ^fiAT- 

tt, i«*I[HlS&2 4T»«SttfeS*»2 2^feWtt«C« 

[ 0 0 5 3] ABCXt5APC"CHI^»ttJ6dSfTt>ttT 

[0054] ft, ronjfifisj-cn, $ >^«MPigfc 

6 4^ffl^T, ABC, AFCMAPC^«jai 

[0 0 5 5] H 7 |Cl^»#JftJfSl<^^^ S is?*?* — hC7) 
20 £ SijO^&^td^oT, AFC, ABC^APC^: 

[0056] jffiv>T*aswo*ans^^7 L A(ov><o^ 

mmMM&7F'1-7v y?mxh% a :^1I^t 

o xmx_&t>£tix i ox«-tixw±^3tesB»caia 
p-xzf? 7 o&m^btix\,^z>* G-yt^mmiz^ * 

ti^fti, i , X z , • • • , L C0«^r**ffl* 

i"53l«*ai=«-=y h6 8 (#1, #2, ■ • • , # 
n) ^«ibiXtV^ 0 «-aHt3t»^^y h 6 8 (# 

1, #2, • • #n) ^CH, -tilfn, i£&£P9 

[ 0 0 5 7] «-3t3l««*ctt % *r*vF*U /<>K 

40 ^^^A-* 18(#1,#2, •••,#n) > 3t^7 
^720 (#1, #2, - • #n) , ^2 2 

(#1, #2, • • #n) . $1*10824 (#1, 
#2, • • • , #n) RXft&£fflmiB\&2 8 (# 1, # 

2, ■ ■ • , #n) t>m?LhinX^Z> 0 

[ 0 0 5 8] ^3t^b^tMit^^^tl5W 

0SS7 2 (#1, #2, • • •, #n) \*&&mj/tm*- 

=-y Y<DAF c*'ttotzih<Dh<nx&>*) % illft3fe^ — 
(#1,#2, • - - , #n) P^^tiABCOfca60[Hl 

50 &h<e;iktiZ>o APC<nmm&f£-t£?\z.&%m 
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[0059] -(oytmm ^x-Mc^^-m. &&inyt 

0 %XhtlX\,^Z><DX, :^>^f^(Ot^WDM 
[0 0 6 0] H8<OH16fifyTH^^ K^^7 

[0 0 6 1] JEAT<oH««-C«:. ^>K^x 

7-f;i/^7W©#7-f^xi/^ > h£/B^6 e 
[0 0 6 2] m9\Z&ri\ftpm<Dft7 << ;l/^TM^J 

$T7T:i- 0 rGQTfcy^ /l^T U-f 1 8 0 fl^-— (D&KSB 

&*LT:fc!K w^Sfi±Jd, , 

7-f;^x^yM8 (#1, #2, • • #n) 

[0 0 6 3] $t*7 4 (# 1 , # 2 , • • # n) tt 

(# 1 , #2, ■ - • , # n) 4 > Y 

[0 0 6 4] ft, H6 0Sat«Tf4, — if ^ ^" — K 
3 0rt>e><DftlCo^T5te^§£5 6 ICJ: 9*«ILfc«-e 

^m** 5 ^^ K/<^7-f i 8 £iSi®-r<5 J: 5 tat 

tv^^lctt, »S«^<yK^7-f^ l 8^J:o 

— ify-Y K3 0rt><b(O#;^>' hv^^/v* 1 8 
£8iB £ K J: s £33 £r*To T fc<fc V \ 

[0 0 6 5] CGO^taS, H^ttLftV^S, ftigffgfe 
{c*5tt5>«-ffl5^Ke«, ify-<^"— K3 0, 

K/^7^y^ 1 8, %9En^5 6&tfft;&^ 2 OCT) 

[0 0 6 6] SH»»S*7-fyu^r U-KDMr&M&m 

»^7 8 (#1, #2, • • #n) 
1. #2, ■ • #n) <Offif&&*in?tlZ<Dft7 4 
[0 0 6 7] (£! 1 1 11^7 4 /P* UttM^ 



(7) #1^8- 2 3 7 2 0 3 
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*82 (#1, #2, • • #n) fc*rfl|jt-C^5. 

[0068] #v«8 o Afi, mm<Dm&tLx%t&ffim 

2 (#1, #2, • • #n) Wii5«3ftS*lX-eHCO 
)t7^/^7M a>*A:*tf- h Xtf#tti##- h Srric 

[ 0 0 6 9] in i 2fi*^>r/^^r w <om3MMm& 

10 /Tt0t-fc5, Z<n%7 4/V$T W(0#A^I^ hte 

(#1, #2, • • #n) Tfc*K #ffl;fctf-M* 
AAW*7 7^^8 4 (#1, #2, • ■ #n) K 

^8 6 (#1, #2, • ■ #n) t?«>So 
[ 0 0 7 0] LT, #A*#-htm*sK— hi:«>IB 
tr- -M» *b 5 * SrJKfig-T $ £> M x A 
fjMyfr77<<s<8 4 (#1, #2, • • #n) <7)fib 

fiMSoifififlcfi-ttt^rix^^Xs 8 (#1, #2, • • 

20 #n) ^IBB^n, &JlM>/t77<4'<8 6 (#1, 

#2, • • #n) coI«coi£^HuyX9 0 
(# 1, #2, ■ • • , #n) #iB«S*u5. 
[ 0 0 7 1] 2tt±3fio#**^^i:S5«i-5 J: 

IStff^Jii: LTcOT i O z t iSBSf *Ji LTCOS i O 
30 £ 0 

[ 0 0 7 2] 4cOf^^±lcOj;9^iit^^ 
f&irZ>m&\C^ mWg;&9 2CO-S9 2AMM9 2 

&<(DX&>Z 0 
[ 0 0 7 3] T&m9 4<Dm^*^<0£ 9t-ii^Wl-^ 

[0 0 7 4] (1) m—m&±\Z&-7j/l'?=c-l'*l<'b 

fri&j&£tix\,^z><Dx\ mi&&L&<oum&fflfc&>zm& 

[0 0 7 5] (2) il 0^S 1 2(0^tJ<7)J: 
50 ^m&Xfa&mtJ: 5 4flWt4D, Si©*'^^^)® 
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[0 0 7 6] (3) TU^{b-T5^i:iCj:«9, «3Ul£'< 

68 (#1, #2, • • #n) OftSXflSfc LT£ 

[0 0 7 7] ^fc^O^^JT'H, *7-f/^TWl 
8 Ori^^fftjjljxno, h^c^^^/U^^U^ V h 1 8 

#2, • • • , # n) \z. fc o l i<nz7^jv 

tttfjtf- h(CH3t*^7 2 0' *sgEttStt5o 
[0 0 7 8] ^7^720' $tt^3tO— 

[0 0 7 9] 7^;u^xi/^ yM 8 Odte^i^mijl 

(D^/U^^m^9 8 fi^SilHlS&9 6tcJ:oTIEift$n 
6 0 KWililK9 6tt»JW0K9 4^b«»&Six5«»Jc 
fi<5V*t\ ^</^a*-T-9 8 Z?&<Di&URXft&tti 
£fiJ»U :ni:J: ^7^y^xu^ > h l 8' <z>aig 

yhffl©H»0B7 2 (#1, #2, • • #n) ^ 

[0080] ^ty7^hia6W^ 
c- 2 s ok ^g^* 

[0081] sfea^aisass^iastfeffttd 5 ** 

[0 0 8 2] 0d^tfffira(OXtt*cJ:5i: % mWL&Wnm 

m&m&M ^ ^ ^ A/ ^ 0 l fc »* , sa^'MSft^ia 

g^^HO. 0 15 nm/ 0 C <b # 9 , ±2 0° C<D 
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(0. 4x1 o~ 7 ) &m^tit££ 
[ 0 0 8 3] Ull 4fi*5£(t^^f t AW«3|llifiWSr^ 

te, r(DHJfi«T-ttB#»«*J«IlHlBl 0 2{Ci*9tTo-C 

[ 0 0 8 4] W&MMtPlsItt 10211 !Sffi5§2 4 T**8 

at*OiM»«rfT9fc*<0^/^a*^K»ls]B9 6 

WBoi^— y^*— K^ifelUKl 0 4 

[ 0 0 8 5] (SS, B*»«»JIBiSrfi : 5o-eii*<, 

20 /^6ig;HK«#S:»f9 STT*>J:V^ 0 H] 1 3 coft^ ,u 

fc<>afflpltg-efc-5o mi 5li*Sff^rA(0$iI 

[ 0 0 8 6] H^Lftv^eiSK^b«*Sttfc«*3t 

fi, *yi)-*^7i 0 6T^ia^HT, yty^/v^T 
Wis oco^a^j^- Mcf&f&£ix5o if? r 

x z , .... x n <Dfc&<Dm^yt*%:m-tz>ft,%:mm 

108 (#1, #2, • • • , # n) #g^£*t£ 0 
30 [ 0 0 8 7] it, MAtfHl 3<Dft»»SSJp3t«l 
0 0/0>b^7t^Stt6/c^tc:, ^^^^^u^vM 
8' om^^K- McfiS3t*2 2' *sjgiK*4x5o #* 
S««l 0 8 (# 1, # 2, • • • , # n) tt, -^ix^ 

[ 0 0 8 8] §«22' ^e>^«-»ttif««2 4' "C 

*t«*ixT(B«iiHiB9 4K:flHes*L, W0^9 4coai 
9 8&mffl-tz> 0 

40 [ 0 0 8 9] * (DnnmK&Zt. H30»jCjo 

t-L«SS:«»SfiS**«10 0 (113#I) (D^ 
fi^ii?a§SHi:6r bi*X-%Z><r>X\ ^ft^wco^t 

a. f6»«ftS!p«;»l 0 0C^LT7^^xU^ 
> M 8' ^ hi 8' 

[00 9 0] i&lc, WJB«»cAe>i-|cjK«<oftSft;3ft5 
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[0091] eh s^^mmcomsnmm^-r^u 
v?mx&z> 0 ai« b e s ztuzm 

f3tli3t^^7l 10T*2M^ti> *7^;^7U-f 
1 8 0«2otOA^J^-M-M$n5 0 $fr7<<t\'9T 

[0 0 9 2] i^^-yw^^U^ >M l 2 ^aiS^'frR 
»ffi7^^xu^ > h i i 4^gilt^SSlii t 

[0 0 9 3] X Afi&7^/>^xi/^y M l 2Ml 
2£{f #8^-— * b 6 8^^CO^^^^^/i,^^i/^ is Y 

[0 0 9 4] 117 ItB 1 6 <Djt~7 4 T is 4 180 

owttSr^-ra-ofc*. ««teaiB*£*u titNKtt 

^i/^yhll2 <D«M4£*U W# 1 3 2Tvt$H 

5tti»*iftiJ»ffi7>f /p^jiu^ i 4a>»tt£r»L 

TV^o «F*1 3 0T^$tL5#ti^ibNt5t o -^&ft 

texxhv, n^-i 3 2-e**ix*i*ttJc*5»t5fcr— ^ 

[0 0 9 5] ^oT, Mffffl7 A'*^^ y M 1 4 

yhl 12 (n\&j3%<D$L$z$: X {^^{ft 
[0 0 9 6] Z<DX IftfflW&ftotltiblZ, mi6<Dft 

&mmxn®m®mi 2 o&&tfbnx^z> 0 tsmm? 
1 6t»«««*:«*$ti, -om^t#«ii*ssii 1 

8-0*t«£HT©J«]lE]gSl 2 0tc«*&$ix-5o 
[0 0 9 7] Mftlslttl 2 OH, i#tI3£l 1 8^bO« 
^^A-fcRjfcSSpl 2 4 *Jfc«1-*Jt«le]&l 2 2 

JtttlBlKl 2 2 <ott*tt«fritfWr*KH'tn« l 
26h NftttHHg 1 2 6 CDffi^ U-^M* 0Xtt-3tI 

\^ta^x,b\v^m^M^v be 8 zmm-t zytmmm 

1 2 8 ^Sr^tn 
[0 0 9 8] Ell 8tt*«W<7>5t26«^7 t ^SB4H 

[0 0 9 9] ^fM^xyh6 8 (#1, #2, * 
• •. #n) *»f>UJA$ixfc«-§-3ttt, ttl^tl. 
^7110 (#1, #2, • • • , #n) T-»ttSiX. 
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aft*^*****;^^^ W 1 8 O0>A*#- 

[0 100] *7-f/^7Ml8 0lt Sfili, X 
2 , • • •, X n \zZti?tiSi&*<b1lL$L&G-tZ±7 
,f/^iy^yMl2 (#1, #2, • • #n) 

id* ti^tim^ * ^ase «r *-r * frj^pffl 7^/^xi/^ 

yMl4 (#1, #2, • • #n) hfrbttZo 
[010l]±7^^xy>yMl2 (#1, # 
10 2, • • #n) (Dmfttf—bltttl^tiytsX*—* 
/7 7 0CS»^ ft**~#:/7^ffi;b{B0lcteio 

[0102] £fc, »JWffl7-</u^3iu> yM 14 

(#1, #2, • • #n) (om^^K-h^^n 

7^-h^t-KU6 (# 1 , #2, • - • , # n) 

[0103] IT , -V */W5S«*«-="-=- y h 6 
8 (#1, #2, ■ • #n) <O$LS:fflW*Tf0lt#> 

mi e<oytvkmmtmm^mmmi 1 a (#1. # 

20 2 , - ■ • , # n ) t fam\E\& 12 0 ( # 1 , # 2 , • 
• • , # n) tfVttfbtlX^Zo 

[0 10 4] r^iafiWett. *7>f^7W 

tc, 8fii ABS f-aia^^RfiSr^r-rs^^^^^aiu 

^Mi2At as** abs + a x {daa^'frStSfc^r 

1rZ)M'$ffl7 4 Sl'f^l'* yhl 1 4AH107^f^ 

[0105] ^LT, 1 OOfrbtoft 

30 ^yhll 2ARXI^m^7^<^^^-^^ >bl 1 4 A 
KflW&U ^^/u^u;* y h l l 2 AOta*3ttt* 

^xi/^yM i 4A<OlfJ*5ttt7* h^^^"— Kl 1 
6 AI^Lt^So 

[0106] i7^/U^xl/^ > M 1 2 At^ai^'D 
^I^ri«II«Il 0 0 0«ftK-&$i*r5fc«> 
Id. Hll 4£O^^J(cmiST, JfHSBl 1 8 A N «jffil[p] 
Kl 2 OA, ^/U^**-T-K«p|Hl*9 6ft^fx* 
^ 9 8^1S:tte>tVC^6o 
40 [0 10 7] Z<DMMm\z£Z>t. WDM/^H#}£ft3 

[0 10 8] HI 9tt**^<D*a««^*4lMfi«4: 
T^i-yn tx^Hl-C&So ^<^H2fe0*IH, Hl6(O^0i] 
(b^itLT, 3t7-f/u^T 1 8 0«f UAAC 
ai8*'DttS«r*-*-S*J«lffl7^^^^^^ > M 1 4 

50 fflfflmy j ;is?*-\s?i > h l l 4' tti/^^T# 
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[0 10 9] * h 6 8<Dmt>ytttLyt*/7y 

1 1 0' T*H#tf££*V »fl$^#^fi^7-f/^^iU 
^ >- h 1 1 2tW:»]»ffl7^^xU^ > M 1 4& 
1 1 4' Ci!^H6 0 

[0 110] 4 y h 1 1 4<Otitt;Jjft 

1 1 8(cJ:«9i#*I^flT^SlH]S§l 3 
4tcA^$tt5o Wi7>f;^xi/^yM i 

4' offl*3ftl47* VP**- Kl 1 6' K:J:»>m*« 

#Kasid3*u, r commit -^-fitt^^i i s' -caws 

^T^SlHlKl 3 4tcA^)^tl5o tit, ^01^1 
3 4<OttJ*«#^ftij»(5lKl 2 0lCgtj&£;h,S o 
[01 1 1 ] 120 ^H] 1 9 <D%7 4 >\»$ T \s<< (Dft\± 
1 3 Ofl^^^f/U^^iU^ 1 2<D# 

te£r^ U ^-^-1 3 2 4 * y Fl 1 

1 4' 0#^^^i" 0 l?ffSP|i^M 

[0 112] VmWi? H^t^L^t >Ml 4M1 1 
4' (^>git«f ^±7^/^xU^yf>l l 2^)1 

[oii3]^ mm%M^^v v 6 8<ott«^ftftii 

14«lil*llJ:#U — *J»ffl7^/u^3iix^ v h 

i i 4' ^m^iiiST-r^o sf§*«^.-y he 

/^xw > h i i 4otti^fi{g;T u mmmy^^z 

loin] rwj;^:, mrnmy * s^f^i'* > h 1 
i 4cottj^j t^j^y ^/ix^^iu^ ^ h i i 4' <om^f 

<!:, ©JffiMB:7-f vi^jcu^ > h 1 1 4&IM 1 

5J:5*»J«iSr?TX.tf, a&«3te8R^-=y h 6 8 <^tti**: 
H^^^r^^^u^ > hi i 2£:fl:*2SiB*-e8iSi-5 
ri(:^5 0 ^ot, S»HlBl34tLtttrAAi: 

[0 115] ::0>*J6W;lJ;5£:, 2l«3t«^=y h6 
8(0fttfJ;*>as3E»Lfc£ Lt fc. M*P«*3fts-tojB»t: 

^xl/^y M i 4&tfl 1 4' (CA^$n<55t^/^l7 
-^ILfctLTt, 3DF*>t£X. Sllflel&l 3 4<D 
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[01161121 tt*58W^*aifS ^rA^SsS 
tt«-Ctt, Ell 9 03tiS«afc5Sffl«:fflv^ixTV^5. ES 

1 8^v^^^A^JtL^*lllfeW^»«jeitt % 01 6 

[0117]i2 2ttPIJB»jfi^fflV^V^*g««0« 
10 dt«*r^"*-^n y^Tfcio 0^ UftV^teai»*»fc 
t*«Sixfc«**M:, **iBSl 3 6"Cif«Stt^:a, 
%io^y\ l 0' -CH#d$£*L5o #tt3fc(7>«-*tt, 0 

1 9 (Djtmitmt mm<nyt7 y^* r \s4 1 8 ocd^-^ 

^^xi/^yMi2, 114, 114' CA*$ti 
[0118] ±y * sv?^u* yhi i 2com^^^E 

HWMt 7tb^t-Ki i6t*H^f^: 

20 ^tfe^n, i 8\z£vmm£inTfe&®&i 3 
4 tcA^^tb^o mnmy 4^*^^* yMH' <d 

s*u ^^««flr#ttit««i is' tci^tt^^nr 

gtglel&l 3 4(CA^$^o 

[0119] tLT, gl^S&l 3 4(OttS^ft-^{cS^ 
^TMH^l 4 2^;VfxS^9 8^JffllL, dtl 

tcj: 9**o!)fcSftd*ftSJx-5. WJ»IslKi 4 2 fi, m 
IKlElBl 3 4om^«-§-SrR*Sf|6i 2 4^b^>S*« 
#£Jt«i-5Jfc«ls]&l 22^ JtRlsIKl 2 2<7)ttJ^J 

30 A#*rttH-4-*Ktt*tt«in]tti 2 6 mmmumKi 

*9 8^ib®gfESr^X.-5^»lH]Kl 3 8 k*^& 0 

[0120] IE! 2 3tt3tS«^>^7 L ^0»2|tlifiW«r^ 
t^oy«t**)5 0 0 2 2 

m^wz>mM\z.'&r>xyty4/\'#T\'<<( i 8 ocov^ 

-f 1 8 0 ^ffi^TWDMff ^-Tt^r^jf J: 9 ^ LTV ^ 

[0 12 1] r (7)^Jg0iJ(Ov'^'r AH, il 5(7)^f 
40 AJd*3Jt5»jails]K9 4^3^g|jg^^^^rV^-5^D^^ 
itLT, MfflalKl 4 2^[^S8g|jS^ffiV^TV^V^ (H 

2 2#«) ^T-»«Mftbix5o SP^. ««Aabs f-S 

xi/>>M l 4A«lA AB s - A X fcSiS+'i^jKfi 
^tt6iM7^/^xi/>yM 14' A^^r#7 
^/^xi/>yM8 (#1, #2, • - #n) t 

50 [0122] yhl 1 2 A<£>£ti;£>7fcl3: 
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r k&X$Z> 0 ^/c, fi»|7^^il/^ > h 1 1 4 
[0 12 3] K±»WUfc»o*^IB«M(ttft*:«v^ftv^ 

CM £ * x. 5 &3»s ft v ft , aMt«*fcS5ft*sflfe C 6 
[0 12 4] fi£oT, ;roj;5ftraMtfctt3^^fti*jt 

[0 12 5] £ r^T\ WDM^W«itTH 

is—??**— wmnmrnztiZo 

mgffi, *<C5D7MaTfi+anmgStff)0< e r 
*i" 5 fc ft f±353U «3&Si6W £ ft 9 , Wffi ft t> <o t ft 

[oi26]i2 4temm<nmmfo&*nz><oft&B,t£ 

*7^;^7K l 8 0(i x /<yKy^x^i/ 3 y (y 
(# 1 . # 2, • • • , #n) *r«B;LT^S. 

[0127] /<v Ky^x^->3 >-#te£^r-rsft>w 

li, #7^W^7K144 ( # 1 , # 2 , • • • , # 
n) \**tl?tl$i& X j , A 2 , • • Oft^R 

[0 12 8] ttt, #7^;^xu>yh 14 4 (# 
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1,#2, • • #n) <D?<t)tf— M£tt-tJx«T*l 
»8tftci 4 6 (# 1 , # 2, • ■ • , #n) frft^mz. 
S«3*tT^* 0 flJ»Kflci4 6 (#1, #2, • • 

#n) tltll ARxr-h (t^MM) 
fc*MH*i — if (*W»u-1fit«») **±«IWIlO* 

[0 12 9] r^jffj&fcis^ S-^/u^U'* > h 
10 HJWftWJS**:— 5£tt^«3»r«- ^^SJ: 5f-ft 

So 

[0130] 12 5fi*3§^<£>3fci£f§ ^fAOS6S 
ffi^J^t/D^^if*)5o :^^7A(t El 2 1 

1, #2, • • #n) l*X.Tg|2 4 0WDMM 

[0131] ^7>f/^xMyM44 (#1, # 

2, ■ • #n) Offl**tt*tb^3taEH«l 4 8 
(# 1 , # 2, - - - , # n) ICiot^^il/c^ 

20 it** — *-?? 7 0 Xte^^CDl^LftV^ 

[0 13 2] d tailffifllKJ:**, ft»Sl$)feli 
0 OSrfflV^TflfrizEO^ffije: J: «9*7-f /U^Tl^>T 18 0 

[0133] 12 6tt*^W(753tai«^^^A<0»73l 

7^;^xWyM8 (#1, #2, • • #n) 

[0134] mnt&ftl 46 (#1, #2, • - • , # 
n) <D?gim&1&frt>m*ZtliZ%ft. :7^/U*TW 
18 (#1, #2, • • • , #n) £8iBLTft#:/7 
150 (#1, #2, • • • . # n) XW&£tlZ> 0 ft 
m£tl<fr—jj<D&ytte, Ztl^tlftT 4 V 1 5 2 

(#1, #2, • • #n) «:iioT#*i«#HEfrl 4 

40 6 (#1, #2, ■ ■ #n) (o^tin^ti<Dm2mm 

[01351 ^U, ^7 P 7150 (#1, #2, • 
• #n) Xftfc£iritz&1t<Dl&Jj&% l &m&l 4 8 

(#i. #2, • • # n ) x*ti*:ti£mtstixyt 

[0 13 6] rtf>|t;&£#J-m, 3t7^y^7Wl80 
O^^^^^^l^^ V hfr-t^X'^ls Vs<*y ^ J\"?X 
hZ><DX\ 3t7^;U^7K 1 8 O^llil^tlT-fe 
50 So 12 7t*#$g^03fci£{l ^7A(D|8»J^ 
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K'*7>7^/W*T W 1 8 
(#1, #2, • • • , # n) £*TLT^2>. 
[0137] tit, J£ffir«*;i (SfettJO $MffLT* 

7156 t?n»«l, 7 -f A'* V h 

is (#i, #2, - • • , #n) <DAt>tf-b\zmm 
fc*tt**vett*KP*i 4 s (#i, #2, 

#n) ^^-^7 7 0^U| 

[0 13 8] JCu««lC»*LT5Bfii-63tiIR^oV^T 
tt, #J;tf;£, ^LDigs upercont in 

u u m^^jffi LfiiiAf ,1 9 9 

summit b - 9 2 0 . m^^t^ 

[0 13 9] atiiWSSrttffiLfcfiaS^^T 1 
Afli, «t*»i6fiB^8fi«»:fc5 a s E«» 

[0 14 0] WDM^ip, H2 8 ^7jk£HZ> £ b 
7 4;\s**m^Z>^ tX\ ASEfijcMt^^it^^^r 

[0141] flr»*o»*^iBBi^afe-5:»^^tt % * 
[0142] ^<n>&b\^%7 * zmm&n&tpmz 

[0 14 3] 7c tf>fCf±, 7>f/^|ilA*»«l, * 
[-fi&oilOT-fcSo (£12 9teft,7 H^?<D&'&Mffl<D 

[0 14 4] 3fcif*I§£i 6 2<OT^(B0l-fi7r 71) • ^ 
%7 4>V* 1 6 4<om*>#;teft;<7 7'7 1 6 6T'M$ 
[0 14 5] ^TfcOte^Ji^^- hV<<*- Kl 6 8(C 



(12) ^¥8 - 2 3 7 2 0 3 

22 

J: :o8*fi*i*B8l 7 0 

T*if+I^^T^Jffl)[El^l 7 2Mtfcjf££*b5o SJ^lHl^l 

1 6 4«itSt6o 
[0 14 6] ^(DmMm^^^T-M^ <f-^5t<7}j&g£ 

X, , X z , • • 1. oFhIRI^— ^-c^ss-g-fca 

10 r t **-0# 5<OT*fe5o 

[0147] *»«*7-f/^7W t IT, ^mf£SI 

=Fm7 4**&m^zm&. m^^mm^mtm^ 

P-^7Kftt^5o 13 0 1:^7^/^(01^ 

[0 14 8] r(O0^P), 3te^l7 — a s #SS"CPJ — "Cfc 
<5C:£:£<E3£Lfc»g\ Sl^RII nm (1. 55/im 
»-C«ll 25GHz) BMK»tft<&*n* 

£-#J£ LT 2 0 d BJ^T (2 0dBJ^T 

20 fejdtt, Si®^^3 d BB, 0. 3nmOTj$7^/^ 
1 ttT-fi^J£T*fe«9, SiS»«3 d B«, 0. 5 n mf£ 

[0 14 9] r 60^7^-/1-^^0?^^ o 7, h — ^ffiUlo 

[0 15 0] R«*|R«:MK:«J|L^»7^/u^ 
tt. WM^S- 2 8 1 4 8 Oft'An m^^7^/^^ 

[0151] 3d B8iB«g«i& s 1 n mlS^T^M 
K^*7^u*£#Sfctf>lc:fi, #J;Ll£2 0)1^ 

mm<nmi®&mt * ^ /u^«r»s r t tens 

40 IgftlTL^^^tfeSo 

[0152] fcfeu m-~m&±<Dmi&&&<omftft*i 

fiOT'fi, Sign y h^»*S7^/v^«c:43V^TfcaifS* 

loi53] tw-e, ^(o^fttum's i 0^^7^/v^ 
50 ^7t7^;v^7K^Mt5^^(a^ mmft&<D 
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[0 1 54] §32 tel 1 2 Oft;7 ^ /V^ T W (7}g| 1 

(#1, #2, • • #n) 
i/^*77^/<8 6 (#1, #2, • - #n) t> 

nv * m ^pm-« raw t-eb u x v * 5„ 

[0 1 5 5] ID 3 3teHi3 2 <D%7 JfrVT l"( <D&& 

[ 0 1 5 6 ] HI 3 4 teHI 1 2 Oft:7 ^ y (n% 2 

(OftttM^fctJtLT, Af)m<0%y7^^B A (#1, 
#2, • • • , # n) RTfMt)M<r>yt'7 7 << ^8 6 (# 
1, #2, #n) astflBMTEMSih/CWji^ 

[o i 5 7] r?-f5::^c<fci9, ^^^yw^r u-r (7) 
»ifi*^iSeS:5F*raHltc:-t-6r k&X£Z><DX\ WD 

^ <5 (F. Forghieri et al, "Reduction of four-wave-m 
ixing cross talk in WDM systems using unequally sp 
aced channels", 0FC/I00C '93 Technical Digest FC 
4) 0 

[0 15 8] <&V>(L WDM^&tf Z>m j £rit(D$i-&F$m 

[0 15 9] fi, ^^-f/U^OKatStSiSSS^tt 
* s A**tffoS*^tcfi x HI 3 5 (^£;ix<5 J: o izAitit} 

5o H 3 6(cB8 3 5W*7^/w^T u-<0»14Sr^-r, 
[0160] 13 7ltt7^^7K^4lW^ 

roIfiMftt, >HffiS§St£i 7 6ii: 

IS^MSKl 7 8 (#1, #2, - • #n) & 

6±|Cil 7 6A«:Mlt*5#, ^©»17 6AOf 
JcSifi*^«fidSffilI*C«t URftSTIf^-f/U^ 1 8 2 

£}?alt^s 0 

[016l]flffl84 (#1, #2, • #n) 

U «F#1 8 6 (# 1, # 2. - • • , #n) 

T^* 0 78 (#1, «2, 

# n) O^F^^^yW^ 1 8 2 0T»ffl-Ctt#ttffldS»fiR 
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K7W 1 8 4asi^Wfc«jR£jh,-Cl^<5 0 
[0162] i3 8tt3fc:7-f /U*T U"f (0*5 
^•riHT-feSo r<DHJg0i]T*^ i«!8Sfil8 8±lC 
1 90 (#1, #2, ■ • #n) £ 

f&tStiZmi&l 9 2 i:^^-*/7®«l 94i:^ 

[0163] ^U-— r-f ^"?y j tdovTaiB c f l 'fr 

[0 16 4] r <7>3lJ£0ijT*te, tf^ffiWl 9 

20 [0 16 5] ft, rn^T'Ol^P^T'fi. )t7^^7U 

30 5o 

[ 0 1 6 6] m 3 9\-tyt7 J JV#T l-«< (DmG^Mffl* 
*7/^^84 (#1, #2, • • #n) Sr-^JfC 

ebu rnfe«BM*n^6re>LTj6#««!iiffl 

wAM-h^,<:5)t77^^8 4' $rEtLrv^5o 
WflrP (# l, # 2, • • . , #n) fim^Ot'-A 
*s*7^/u^ru-ftcAl*"r6tt«Sr*LT*5 9, 
P' I^Sfl*^b(7)3fet-A^^7>f;^7W 
lcAlt-r5ffig$:^Lrv>^ 0 

40 [0167] mm&m*m^ti% l 74/i'*Tuj$:ft]& 

^ fiS*^ 7 ^ — * £ 4 So *77^f^7K (DfflmiZ. 
[0168] 13 2 1C,T^^J:9 (C % &gtC 

*f J£ LTaa*'C?Rft^*flSi- *>%y r << '<T \s4 lc*3 
50 ^TIL ^^Ji: It 1 0 mmtOfig^bT-ail^'L^ 



25 

[0 16 9] ^05t7-f yW^Oi9!H-«F^*3V^T, J^J¥# 
ffi^-f^i^ 3 d BSiiB^ 0 5 . nmitSi, 
w<^*tt«r^bS-fr<CV^*lctt, *fcr-A«*:0. 5 
nmlCffiStSO. 5 mm J: 9 < LT^o< r 

[0 17 0] fc Llf — AgflyctV^ tT— i^CO^T'S 

xB * 'frifift a*£flrr 5 r £ k ft o , % y << jv * *fc(n 3 
[0171] r (Dmm&M&t z>tmbizte s jt-7r4^ 

*S 5 0 /4 mt'7 7 '<7 l"< <Omi&& 1 mm^i^(C 
fl if - AS i: * 7 7 ^ © HBroit*35S+»lc 

ftv\, 

[0 17 2] r^±9ftftflfttW!iSr«Pft-r5*:«>oSt 
ife#J£:H4 OMJ: OKWtS. IS 4 0 tt3t7 4 T u 

-Y«>iB7saifie»j*^-rH"c*>s 0 g4ow (a) ^^(d 
yty^MT Wo¥®H* (B) ttftijffiBi-cfes, 

[01731IS19 6±fcttlLVMc¥m£«»<0Vi* 

^KS*tt*LfcA;fcW3fe7T-<'<l 9 8 (#1, # 
2, • • #n) Mi*fjlT»l|St ^tt^tC 

Lfcm*«*7r-f '<2 0 0 (#1, #2, • • # 
n) $rl?iJ$-frT^5 0 It, :ti?)77^W 
r H 1IC*7^/^2 0 2^SALtV^ o ^2 0 4(il 
«l 9 6Wjaa*SJI9i-6fea6<o^/^**-^^*LT 

$b7 4fr9 2 0 2 0ffA»*£(£«i-3fcfcT-fcSo - 

9ft7T^'<0§^&fif(CO\,N-m, M.Kihara et 
al. "LossCharacteristics of Thermally Diffused Exp 
anded Core Fiber*, IEEE PhotonicsTechnology Letter 
s Vol4 No. 12 ppl390-1391 , ^S^M T << 

asiB»ft»#7^ y^j . 199 2¥m^-t9^ii 

«3*£Sfc**^C- 2 2 9, £ixTl^5 0 J^T, 

[0174] 04 111 — 2t<£>T EC7 7^/<^E 
aSffiBOKBSr* (n) # l . 5<D3fe*«KS:ft« 

-/U KS (MFD) £'<7> — * t IsX^LtLVvyX 

$)6 0 dSffin@B^ s 1 0 0 0/2 m(Dt K7-r — 

>^ K3r 4 0 /z m^#;*:£-£5 Jf AS*# 0 . 5 d D 
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[0175]§4 2\-ZfcW&<0^— A'Mifc7 

r *T K7 ^ -A- KS<oB8«Sr*i"^ 7 7 x 

£5 0 7 7 ^JBtt-C^^e- K 7 >f - ;!/ KSSr 4 0 m m 
Mfc^-fS^ lOOO/imlciLTtt-AKiSO 
/imiSt'fc^ Sfe^LfcSiSHSr^kS-frftv^* 

[0176] 

10 5S««*J:i3»t SRftaEftt^M-to+S ^ **T?S 5 J: 5 Id 
ft5£v*5 3!)£as£i:So £fc, WDMlc&Kft3fc7 * 

kX£ ^llfflWftWDM^^T 1 AO«»*s^I«g^ft6a 
[HiSO.fBf3£ftf&^] 

[Hi] WDM^^^^T^yn^^H!Tfc^ 0 
[H2] *3Ht^S*:«^^i-yn jx^BtfcS. 
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